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ABSTRACT 

The outline curriculUB guide has been developed to 
assist in planning, developing, and instructing a progiaa in 
appliance service and repair. The aaterial consists of a unit outline 
and suggested exercieses and assignaents for 17 areas; shop 
satheaatics, coaaunication skills, safety, orientation to appliance 
service and repair, blueprint reading, basic hand tools, aetal 
working, drilling and threading procedures, fundaaentals of 
electricity^ basic controls and coaponents, resistance heating 
devices, electrical appliance aotors, aotor driven appliances, 
refrigeration, gas terainology and definition, customer and job 
relations, and business principles and practices. Suppleaentary 
course aaterial covers: warranties and service policies; 
aerchandising and warehousing; accounting, aarketing and 
salesaanship; basic cheaistry, physics, ana theraodynaaics; and 
fundaaentals of electronics. Included are lists of suggested 
references, filas, equipment and supplies, and a saaple specification 
fora. (BP) 



ERIC 



CD 



E 



3 

o 



(D 



CO 

CD 

O) 

O) 

CO 




KSI eon MMUtlE 



s lit f*«H «vf t?r ».| A. 



for DEVELOPING 
a PROGRAM in 



APPLIANCE 





BOARD Of VOCATIONAL EDUCATION AND mtABOiT ATKHV 
mVISiON OF VOCATIONAL A»R> TlCimiCAL iOUCATKIM 
WaBOutyPaAPfl w 



TABLE OF CONTENTS 



INTRODUCTION 1 

JOB DESCRIPTION 2 

TYPICAL COURSE CONTENT 

* Shop Mathematics 3 

Cofmnjntcatkm SkiHs 3 

Safety 3 

• OHentatton to A(H)(iafKe Service and R^»ir 4 

Blu^mnt Reading 4 

BaMHa^Tooto 4 

Metal Working 5 

Or^ng ami Ttv^tng Procedures S 

Fundammt^ of Elrotricity 6 

Basic Controls and Components 6 

Resistance Heatif^ Devices 6 

Motors for Electric^ Api^u^ 7 

Motor Driven AppUam^ 7 

Refr^eration 8 

Gm T^minology and OefifMion 8 

Customer and Job R^tkms 8 

Busffiess Principtes and Pract^es 9 

SUPPLEMENTARY COURSE MATERIAL 

Warrant»s, Servk^ PoHcies, Etc 10 

MerchancKsing and Warehousir>g 10 

Accounting, Marketing ami Salesmanship 11 

Basic Chemisf ry, Riysscs and Tt^rmodynanucs 11 

Fundamentals of Etectronics — 12 

SUGGESTED LIST OF REFERENCES 

Air Conditionif^ and Refrigeration .13 

Ai^dnce Service arxl Ref^sr 13 

Biueprmt Reading 13 

Chemistry 13 

Communicatk^n Skills 13 

Econcmncs 13 

Electricity and Electronics 14 

Mathematics 14 

Marketing 14 

Metalworking 14 

Motors 14 

Phy^cs 14 

« Salesmanship 14 

WeWing 14 

SUGGESTED LIST OF FILMS 15 

EDUCATIONAL SPECIFICATIONS 17 

SUGGESTED LIST OF EQUIPMENT 18 

SHOP EQUIPMENT LAYOUT 22 

SU(i(3ESTED LIST OF rXPENDABLE SUPPLIES 23 



ERIC 



3 



/ 

INTRODUCTION 

The suggested curriculuni gutde has beer developed tb assist in planning, developf '.g, 
and instructing a program in applwnce service and repair. The material is presented in outline 
form, listing suggested units of instruction ar i related lalxiratofv exercises. 

The course outline does not cover every detail of instruction, but rather presents a 
suggested a^jroach to the training of appliance service ami repairmen. The course outline may 
be modified to meet the iweds of the local educational ^ency. The ser^ience of presentation 
as well as topk:s for special emphasis shouW be determined by kicaJ i^}eciaKsts and will vary 
according to the nwds and backgrounds of the students. 



JOB DESCRIPTION 



An appliance service and repairman tU.S.O.E. Ccxte: 17.02) ifv^tatts, smvtc«, aiKi repairs 
fH?iJSPhoid appliances such as toasters, irons, n^xers, ranges riiyers, lA^ashers, refri^ators, 
Hfshwashers, and other n^H or portat^ ^^f^anras. Repairme*- ust posses the ritiH and 
knowvledge to iltagnose and correct any <fcfficultv the appti^Kv :>wnef may report. The 
repiitrmsn needs to have a broad uncterstarKfing of tt^ functksn of < ' st ^[^iHances, although 
he niiiy develop a soecial competence in one type. 

The appliance ^rvice and repairman has a (rest deal of contact with the public and 
tfH'f«*fore must un(terstand the ba^ pnnctptes of salesmanst^ arni good tHis^^ss practices. 
Stfii:e much of the service and tepatt work is condiK;tod in the customer's N^m, the repairman 
must also have accepted habits of clean(ine%. promptness, horresty, and courts . 



TYPICAL COURSE CONTENT 



SHOP MATHEMATICS 

A. imiodi^tKMi to stHW mathemat^ 

B E^ptanatfon of computation (four ba&ic operauons) 

C. Explanation of ttnear, Mea, vokitne mni an^far moaMrefmnt 

D. Expianattm of decimal numeration system {metric mesu rement) 

E. Cc^nmr/fi fractions 
F Decimal fractions 
G Powers and roots 

H. Mathem^iticai tables and gr^rfis ' 

t. Protslem ^ving Mfitti the slide rute 

Su9gested EMtcttes and Assignments 

I. Exff>rcis<*s m mjthomaticdl computation 

y Pi obJ^ms in hnt'df, atcd. ^olum** and angular fn<?aiurement 
A Probfrm sotvmii mvolvinq fr^tions, pov^rs and 'Kits 
4. Pfubhw solving with the slide rule 

COMMUNICATION SKILLS 

Su99r!sted Unit Outline 

A RtfvfCMr of the fundOTi'mtats of Er^ish 
t Grammar 
2 Spelling 

3. Punctuation 

4. Capitalization 
B Vocabulary building 

C Report arwj letter vrritinfi 

U. Format arni informal sp«pakfrtg 

Sug^sfed Exercises md ^sigmmnts 

I £)<iMrit»4f^ in ^uii tjsagc. sentence striK;tufe 

2. Writing reports on lab experiments and appliartce sen^icmg 

3 Personal ^fd ixisiness letter writing 

SAFETY 

Suggested Unit Oudme 

A. Introduction to iirinciples of safety 
8. Shop dnd iaboiiitory safety 
C. Safety re^>onsibiiities 
0. First Aid 

F Safety measure's to be observed v**ien (Heating: 
1 Grinding and cutting equi^^nent 

2. Elertrtcal e^ifmient 

3. Poller tools 
4 Hdnd tools 

f Fill* fKeventiOM and protectiwj: 

1 Tyiws dful u^*. of fifo f'xtin^ishers 



1. Exercises iistii^ safety hafjfds in the shop 

2. Exercises ifsting safety haijnis in ttm home 

3. Simuleied First AmI chills 

ORIENTATION TO APPLIANCE SERVICE AM> REPAIR 
Sugse^ IkOt OuiUm 

A. Introduction to history of t^me ifipiiancss 

B. Discussion of modem day appU^Kes 

C. Discussion of future imuk in ^sptierm^: 

1. Dietectric fieatif^ 

2. Hiflti frec^iency heating 

3. Electronic and electric devices 

D. Discussion of fob opportiMitties in appliance service md repair 

E. Discussion of c^dificattom of ^ipli«Ke serviceman: 

1. Must he ab(e to drive 

2. Must be Mrilfing to contimie education (as appliances 

3. Must be aUe to cteai with the putriic 
' 4. Must imsent a r^at ^ipear^ice 

Suggested E^mpiies ami Asstgnn^ti 

1. Exercises ftsting modem ^^iances 

2. Exercises hsting possitrie job opportunities in ^»plwice service 

3. Exercises listing \^ ^aiK^rrant possibilities 

4. Survey of local am>ti^e service arnl tepaif needs 

BLUEPRINT READING 

Suggested IMit OutUne 

A Fundamentals of blueprint and schematic rc>adif^ 

B. Principles of sketchir^ and drawir^ 

C. Utilizing symtx>ls« sections ctetails 

0. InterpretirH] blueprints and scfiemat^ 

SuggesMi Exmctstt and AaaignimMs 

1. Assignments m sketching and drawirq 

2. Assignments utilizing symtx>ls, sections and details 

3. Exercises in interf^eting blueprints 

BASIC HAND TOOLS 

SuggestBd Unit Outlme 

A. Use of measuring device: 

1. Review of metric system 

2. Micrometer 

3. Calipers 

4. Dividers 

5. Steel rule 
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B Um:, cart? and safety of hmd toots: 

1. Scf^ drrv«rs 

2. Wrendies 

3. HtfwMrs 

4. Vises and daitHis 

5. Ftfieners 

6 Sam 

7 Files 

8. niers 

9. Flaring tool 

Syggaflted EMreiiat and Aaiiy im et m 

1 "Hands On" exfiaftences with me airing dev^ 

2. "Hands On" expenences with hand tods 

3. Assi^ments rn demonstrating f^i^ier use and care of hmd fooh 

METAL WORKING 

Suwetiad Un^t Ouffme 

A. Introduction to sheet n^ta* layout cutting procedures 

B. Ditomion of nietal finishing 

C. Proper care and use of the soldering gun, prc^wie torch and oxyac^tylene torch 

D. Use of grimlers* chills and saws 

Basic welding techniques loxyacetylene and etectrtc ^c welding) 

SiigiastBd Exemset aitd Aadgniwm tt 

1 Exercises in simple sheet metal lay (Hit and cutting operations 

2 Assignments usir^ ttie oxy^tytene torch 

3. Bra/ing and sc^dering exercises 

4. Exercises in refinidiif^ metals 

5. Assignments demonstrating simple welding technif^ies 

6- On the job assignments with local metal working companies 

ORILLIMG AND THREADING PROCEDURES 

Sufgattad Ufiit Outfma 

A, Intfuduct^on to drilling and threading 

B. Discussion of thre^ sizes and classifications 
C Use of taps mni dies 

Suggeifwl Exereisef and At^nnwiU 

1. Exercises listing thread sires and classifications 

2. Practice drdling and t^^ir^ 

3 Make external threa<h wtfh a dte 

4. On tfte^iob assi^nwnts wjth local metal working (^m^>anies 
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FUMDAMENTALS OF ELECTRICITY 

» 

Sttnetied UnH OutNne 



A. IntfoductkNi to dectriatv 

Definitions explan^lion of tefim 
C. Difcufsicm uf 3timite ^triKnuref 
0. OfSGussicm of flomr of eieetr^ity 

E. Explanatk^ of tHcctric^ symtxitf 

F. Discussion of basic electrical circuits and Ohm's Law 

G. Discussion of if^sfdenftal and industrial «vking: 

r Fus<*s and arcutt protfiCti<m 

2. Gf iHinding systems 

3. Wire Yi/es and capacities 

4. Eittry servicf* and distrit>ution 

5. Cncte requirements 

6. Iftstaliation of outlets, switdtts and ottier ttev^ 

7. Wiring three and fcHir way SMritches 
H Cun^^nation of <4^t^t>lt> test equiprwnt 

Suggested Exerasdt and AA^menti 

1 Exerctsf?!^ In rejiftng electrical symbols 

7 problems in electrical circuitry using CMim's Law 

3 Assignments m dr^t^ u^hematics of typtcd restrtentt^ lAnring 

4 Analy«i<s of Hectricai devices with test ei^lpment 

0. Calcufjte ciriiula^ mill jri-a and current c^rying caf»abilit^ of v^iuus Me wnes 

C. On the fob exin riences related to residentid or im^stri^ etectricttv 

BASIC CONTROLS AMD COMPONENTS 

Sug<9estad Unit OutMie 

A. Rt^icw of !hi' fund^ertaU uf electricify 

n Opt.»fjt on of fY^iinual i*lectro mechanic^ vwttching devices 

C ElorTnr t»mt»is 

Use of thermti.tafs 
r Mt'thods of sfUH-d cxjnt 

Su^iested Exercises and Atsi^HRunU 

1 Ori the fob as^i()nments with local af^i^ioe repair company 

? Locatinii cuntiols fr<jm a schematic drawing 

3 Tr<iuWeshootinq omtrols with power off 

4 TfiHjMifshooftfig cmitrols while in operation 
b Rrmovjl .wd rpptacement of controls 

Analysis of whetf)er to repair or re|riaoe controls 

RESlSTAfMSE HEATING DEVICES 

Suggested Unit Outline 

A. Thr»ory of resistarKe heatrng 

B Di&cussiun of f^ealing elements, thermostats and electrical connectims 
C Use of test insirunK^ts for calculating proper operation 

D Pf^^iMnnq w.irk oifiers for repair 
C DtM:usston of noni«*ficldfure of parts 
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&tgg^totf Emrcitti and Att^miofiti 

1. ifi the l^xKatory tfie^M' cettif^: 

a. Remove and r^riace faulty t^it^ dtiamfaiy 

b. Clean iiml ad^isl potntt on thermostats 

c. Replacf? coids and frfugi m heating itevtce^ 

d ln«|m:f and ^i^w spi^tf fc ctevtces such as room heaters, trww, p^o>lators, 
etectric r»>gef, hot wa^ heaten, etc. 

e. Calcuiate si^e of wire to furntih |>ower required by heater 

f . Make d Mrhemattc di^am of a taatii^ device • 
9' Prepare «i mirk Qr<ter for repair 

RffOTORS FOft ELECTRICAL APPLIANCES 

Suggested UnH Outline 

A. Theory of i>peratian nf the clectrk: motor 

B. Detath of cunstri^tton 

C Advantai^ and di&^dut^i of ipeqific types of motors 

n CiJf? to be taken iiuur^ disassembly assembly 

E Preventative maintenana» to extend the lifetime of tfie mot<y 

F. General pom^ of attention ckiring troutrieshooting 

G. When to repj^r or repl<ict» efectric motor parts or complete units 
H Discussion nf nofTNsnclature of parts 

Suggested EMivtses and A»^nmmtt 

1 In latKKatory or on-the job setting: 

a. Compl^ft* «i schematic diagr^n of specific types of motors 

b. Study ffMiUy motors drnf loccite source of trouNe 

c. Isolafe trouble m motors with fKiwer on 
d Removt;, clpan and replace motor units 

MOTOR DRIVEN APPLIAMCE8 

S«^sted timt Ouitoie 

A Theory of uptridtion of sfwciftc units 

B. Symptoms precedmg trcHitrie 

C- Efficiency in mrfhods nf trouMeshootir^ 

0. Arlvantfiges and d«sadvan!aftes in ^epmt or rcplacermnt 
f Introdi^tion tu power tr^^isfcr assemblies 

Discussion of r>i>mef>c<aiur» of parts 
G Pr<«veritative m^intent^^ f^ocet^res 

Si^gestfid Exemsas and As^ments 

1. In latKiratory or on the-^ob setting: 

^ a Con^leio a tist of the mam com|N>nenfs of ^sectfic units 
b Analyse bflts i^d pullies of specific un\%% 
c. Replace transmission gears 
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d. Analyfe and troutHediaol cirivitig muthmmtm^ of ^lectfic imiu 

e. inuiect ^ repair apfilu^K«« as mte^ Menders. ditpMafi. vacuum 
deanm, floor icruMxrft. cttshwariwrs. etc. 

f Replace acf^sor^ study unit in operatkm 

REFRIGERATION 

SuggefCid Unit OuiUna 

A. Basic theory of reffigeratH>n 

B. Definitions and et4)l^ation uf terms 

C. Basic prifKiptes of ev^xMation and condensation 

D. Principles of ten^roture and {leisure 

E. Deffnition of con^Mments and their furKtigit in a refrigeraiicm system 
Exfd^tion of connectors used in refrfgerist ion 

Otsoissfon of tcnrfs ^ul instruments used in ctia^tOMng problems 
M. P^cice^fcifes in <^a^ng com|K>nents 

Sufg^slBd Exercttts and Attignamits 

t In IdlMiratnry on*th^«|ob setting: 

a. yUkr 4 ^ti[)^4XiC diagram of a tefrigeratton unit 

d. insptHTt and repair faulty units such as refrigpr<»tor%, frcems, room air 

conditioners, etc. 
c- Oisch<irge a system fKettminary to Cimipuncnf rt*placenk?iit 
d. Chargi? a system after ccrr^ionent rti^l^c^nenf and ctiiH^k lor liiaks 

GAS TERMINOLOGY AND DEFINiTION 

Suggastad Unit C^tiine 

A Definition .if natural dtid manufactured gas 
B Dffmition </f hi^id petr->if;um gd> 

DefM!'t«on «j< compottcntb dv^i fheir fuiicitun tn gas ufiits 
D Defifiitior^ devices such a^ regulates va)v«^%, orftces, solerroid valveti. ctmtrot 

tt>ennosti4»*-. ^^rc. 

E. PrucifdurtA ui adHistmq, ch«ingiiui or ropamiuj cun^KKienu 
fVocedurc^ m checking fen ga& \eak^ 

Suggested Exefcitea and A ^i gn menis 

V In l^iofdtoiy or on the-fc^) setting: 

a. Makr d ttsf and c^*fine n^in c<m^KM>ents of a g^ af^i^Ke 

b. MdK" d sdiemdtic dia^am of a gd« ^jplMiice 

c ii)Sf>«Tf arid repair fmjify g^ units suoi as drym^« r^^s, water tieaters, 
etc. 

d. Check a system for gas te^s 

CUSTOMER AND JOB RELATtOMS 

Suggettad Unit Outtme 

A inffodiiCfiOfi to custom^rr relations 

B. The* salf'S iJimate mental attitude, (^ysical appt'cirartce, knowledge of product, 
tnt^est in lustomer, rJosinq fhir sale, etc. 
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The servtce dtmatt* mt^ntjl attituiks irfiysk^ appMranoe^ knat^4edgp ol fMocM^t 

0 r<MdtK»ns ^tttt^ along Mfitti peof^, mttiit^Mn, tmnper, retfaMfifY. ^oytitfy 

to eni|:Nover, gtving aiui tecetving commicttve critieiMl 

Suneiled Emreim and Aiiigmamti 

1. Role playim} antgnments in setting a firus(^ttytf buyer 

2 Rgte t^iaytng assitF^ments in teoemnq telephone call rc ruGting servioi 

3 Role pfaying exercises in dealing with customs complaints 

BUSINESS PRtMCffLES AND PRACTICES 

Suggested Unit Outline 

A introductKHi to principles o< economics' 



Org«i(7ation growth 

Su^^y .vMi ilem^ 

Monev atwl the nature of credtt 

The profotem of mflaticm atKf contrd 

Business cydt^, theory and control 

Latx)f unions and coHecthre bargaining 

Tax structure 

The role of gmernment mni busine» 



B Introckictfun to prirKii^es of mounting: . 

V Recorcfing, ^aly?ir^ ^ interpreting fin^icial statements 
2 Accounting procedures 
3. Tyi^^ prot^fms 

C IntruduCfmn to thi' priiM::pie$ of marketiny. 

1. Buytng ami selling 

2 Transpu^tiOg. stoung, fading, financing, etc. 
3. CustoiTM?r Sdttstaction and piof«t 

SttffHtad Enerdiet and Assignments 

1 Assignnrk'iiu surveying local appliance repair diops coaling with 
'H:c(Xint<ii9 (titd marketing problems 

2 Ftterct^fii li<;fmg th^ ^teps invi>lvi?d in accHiirif^. sellir^, transporting, 
fiftanc^ng. instaliir«g ^id servicing merchandise 

3 (xmctsifs It ^crKiiit^ng lnctudir^J billing customer for repaif charges. 
k<*i*ptng feronH of gas consimiption, p^ts utifijratron, and expenditures 
ff»f lest pquipment 

4 Exercises listing the feQi;ifed parts ^kI equi(^nent net^ted for the 
service vehtcie 
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sum.afENTARy oourk material 



Ttw follomng unit cutiirm m: n^gested ftinilemmt^ »^ nhich «rauid ei^mm an 
apfHiafice service and rcjwir tr^ninf program. They may be addad to the basic course outline 
Of otfered ^ additional units, dep.-nding upon V€»jr asessment of thetr value. 

WARR ANTIES, KRVtCE PCM-tCIES, ETC. 

SuwHtad Ufrit Outline 

A. Introck^ion to warranties: 

r Gen^^ content 

2. Obttgatkm of m^mfacturer 

3. Oblation of ret^ler 

4. Service responsibilities 

5. Customer responsitriilties 

6. Parts and service covered withm a ^ledfic time pericKl 

B. introchiction to service p^^icies: 

t. General content 

2. How tt^ are si^ 

3. Service responsibilities for manufacturer md retailer 

4. Customer responsitnfities 

Suggested Exercises and Assignffienfs 

1. Exercises inteiprettng actual wft'ranti^ aiui service polkies 

2. Survey local dpptiance repairmen for theif vievi^ints reg^ing warrmties arwl 
service poitcies 

3. Survey friends and nei^bors for their viewpoints regarding warranties and service 
policies 

MERCHANDISING. AND WAREHOUSING 

Suggested Unit Oudine 

A Introduction lo merch^ising 

1. Purcnase prices, n^rk up profits 

2 Service costs 

3. Inlerrst 
6. Merchandise drsign and display 
C Advertisir^ and sales pronation 

0 introduction to warehousing 

1. Utilization of niace 

2. Parts storage 

3. inventories 

Suggest Exetciiei md AMtg nm e n u 

1 In laboratory or on the-job setting: f 

a. Exercises defining mark-up. profit, ct»ts, interest 

b. Exercises designing mrd tuikfeng typical prodict cKsfriay 

c. tx«frcfses with model wareftouses ctemonstrating good tedmicMes of 

<par.*» utit^^atum and parts storage 
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ACCOUNTING, MARKETING, AND SALESMANSHIP 



Suggefied Umt (kitiim 

A. IntrocSiiction to ^incffries of acccKjnting 



r Record ng, anaiyzing, md int^preting finandirt statements 

2. Accounting procet^res 

3. Related iM^obtems 



B. Introduction to rr^rketing 



1. Comm^xlitv approach to buying and seliing 

2. Institutions in the marketing system 

3. Custiitier satisfaction sn6 ^fit 



C. Fundamentals c saitstmanship 



1. Needs of saiesmanship 

2. Creative seiiing 

3. ThH sates atmosphere 

4. Tiaits of a salesman 



Su^stRd Exercises and An^pMimis 



V Exercises in recording snd accounting proceckires 

2. Exercises defining marketing terms 

3. Simulated experiences in salesmanship 



BASIC CHEMISTRY, PHYSICS, AND THERMODYNAMICS 



Su^sted Ufiit (^itfNie 

A. Introduction to basic diemistry 



1. Valence theory 

2. Basic re^tiofis 

3. Effects of deter^ts. trfe^es, etc. 

4. Wati>f chemistry 

5. CorfOsuin 

6 Combustion 



H. intrixjuction fa basic (^ysics 



1. Work 

2. MaiifN'tism 

3. Ldtcnt hi.'dt 

4 Hi*af of combustion 

5. H^d! of compression 

6 H^;jt of vaporization 



C lniH»cJuctton l.> !>asic thermodynamics 



1 EfffH:rs of c(inipressi<^ of gases in rcfrigcidtion 

2. EffifCts of vaporization in ref rtgeraticKi 

3. Expcin!»ion of hquids and gases 

4. Effects of temperature 



Suggested Exercises and As^pments 

V Exprcises definmg typ^s of ctetergents, Weaches, etc. 

7 Exercises demonstrating physic^ lam of rombustion, compresskm m\d vaporisation 

3 Exercises ctemonstrating effects of compression and expansion of liquids wnd 



gases 
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FUNDAMENTALS OF ELECTRCMtCS 

Sufgmad Umt Outlme 

A. intr()ductton to fundarm^ntals of eiectrcHiics 

B. Exf^an^tion of tenns 

C. Voltage, current ami reststaf^e tn ser^ droiits 

D. Volta^, current and resiftanra in parallel circuits 

E. Calcuiation of iKWer in series m%d p^^iel circuits 

F. C<Hnbinati<^ fm'm parallel drojiu 

G. Introcfciction to tmaiuring devices 

1. Omwieter 

2. Voltmeter 

3. Ammeter 

H. Alternating current circuits 

1. Cv»acitors 

7. Capacittve reactance 

3. Circuits with capacit^ice and resistanra 

4. incfcictors 

5. Inductive reKt^ice 

6. Grcufts with capacitance, resist^ice and hxluctance 

7. Resim^Ke 

L Basic vacuum tut>e ttteory 

1. Denies 

2. Triodes 

3. Pentodes 

4. How tubes amplify 

5. Coupling between ampi/iers 

6. Application of dynamic cfiaracterist^ curves 
J. Basic semicomtotcN' tt^ory 

1. Diode char^teristtcs 

2. Transistor (^r^teristics and biasing 

3. How transistors amplify 

4. Phototransistor^ 
K. Power supplies 

^. Theory of transformers 

2. Full-wave rectifiers 

3. Filter circuits 

4 Basic re^^lator circuits 

Suggested Exercises and Atsi^ments 

I . EKm:tses calculating voltage, current wd resistance in DC c^cuits 

2. Exercises measuring voha^, current and resistance with test ec|uipment 

3. Exercises catcutatir^ total circuit impedance 

4 Exercises drawing sd>ematic diagrams of tube ^id trm^stor amplifier ciraiits 
with appropriate couplir^ 
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A!thiHj$e. A.O.. and TtMiiquiit, C M . I^Mlefn Itefr^i^tiCNi and Mr Conditiiming, CthCciao. 
Goodhe«irt Wiicox Fubltshiiig Co. 

Aiiiterson, Edv^in P.. Home Refrigeration »id Air Comfttioning, Indidnapuits, Howaid W. Sams 
and Company. Inc. 

Ldny, Princii^ of Refrifl^ation. Albany. New Yofk. nelm^i Pubiishors, 1972. 

APPLIANCE KRVICE AND REPAIR 

An<jefH>n. Edwin P., (tome A{^i«ice ServH^^ Indi«»r>4)^>}i5. Howard W. Sams and Company. 
Im 

As^'Kiirftuin of Himie Appliance Manufacturers {AHAM), Apfdiance Industiv BiWioff-aphy <rf 
Training Aids. Chicago. 20 ISIonh Wjckm Drive, 1972. 

Dd'f Jiick. How to Repair Small Apptiances, IndiaiiapoJis. Ho^at^ W. Sams and Company, 

Int 

Nation^ Radio institute. Servicing Efectricai Apfrfianoes, Volume I and II, New York. McGraw 
Hill Bnok Co.. Inc. 19:'2. 

\*tJdh. Kenneth E . Appliance Service »!d Rep»r (Cuurst^ ot Sti'd>, 2 VolumnsK Franktuit, 
K./fMucky, If^structiof^al Materials Laboratory. Bureau of Vocational Education 

Tr<comf, Ernst, How to Rep^r Major Afviimoes, Inriionapolis. Howard W. Sams and Company, 
Inc: 

S^tviCc manuals ^rr)m manufacturing companies. 

BLUEPRINT READING 

BH,Ai\ W liter Blueprint Reading for IfKbistry, Chicago, Goodheart Wilcox Publishing Co., 
1972 

M.jiiiH, R.C.. Electrical Trades Blueprint Reading, New York. Defmar Publishers. Inc., 1969. 

CHEMISTRY 

W^if! Basic Concepts in Qmnfstry. New York, McGraw-Hill Book Co.. trn:. 

COMMUNICATION SKILLS 

Gi w^n, En^ish Review Manual, New York, McGraw-Hill Book Co., Inc. 1970 

Murphy. Better Business Communications, New York, McGraw Hill Book Co., Inc. 

Shustef, Effectfve Letters in Busir^s, New York, McGraw HftI Book Co., inc. 

ECONOMICS 

Bates and Parkinson. Business Economics, New York. McGrawHill Book Co.. Inc. 
Lynn. Basic Economics, New York. McGraw-Hill Book Co, Inc. 
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ELECTRICITY AND ELECTRCMiCS 

Gt*rnsh. H.H , Exfrtorii^ Etoctrom^. Chicago, Goocttieaft WiicoK Publishing Co. 

Om ! . Burrufd Bsuc Electronics, N<w York, McGrjw Hift Book Co.. Inc.« 3rd Edition 
1971 

Muklh tt^n. RuIkmi G,, Practical Etectfiaty. Indianapolis. How^d W. Sams and Company. 

Inc. 

M «:htf'r. H P, Practical Electrical Wirifift Nfw York, McCnwHtH Boc* Co., Inc., 1970. 

MATHEMATICS 

0 u\ Educdtfon liystems, Basic Industrial ft^tfiematics / New York. McGraw Hilt Book Co., 
hh 197?. 

M ' VfiKifL Sh.ivt;r, WfMKM, Mathematics of the Sh<v« Aibanv. New York, Ocimar PuWisheis 

MARKETING 

Sf.::tf, Fundamentals of Marketing, (Slew Ynrk, McGiaw Httt Book Co , Inc 

METALWORKING 

W.. J < JR.. Mod<!fn l\tefalworkinc|, Ctiicaijt* Gaodhaart WiIcdx PuUiihjng Cu. 

W i'^ 'f, J.R , Exploring Mt;talworking • Basic Fundamentals, Chic^o. Goudheatt -Wilcox 

Pitiish-nii C<j.. 1972. 

MOTORS 

AftdtM >oft, tdwift P., Electrtc Motors, tfulfaftjfn.^ts, Mfiward W. Sams and Company, Inr 
O^.ihMM K.C. Understanding and Servicing Fractional HorsepOM^ ^tcm, Ameriran Toclinu.at 

PHYSICS 

Htjtch, Principles Of Physics, New Yoik, McGfaw-Hill Book Co, Inc. 

SALESMANSHIP 

BiMulfM, How to Sell Well, New York, McGraw Hill Book Co., Ir^ 

Ln^rt] and La^rd, Practical Sales Psydiology. New York, McGrawHiM Book Company, inc. 

WEtOING 

Althoiiw?. A.D . Tufnqut5t« arid Bowditch, W.A., Atoitem WeWH^ Chicago, Goodheart 

WtUox PuWishiftg Co., 1972. 

R(Hiiri, EM. and Gnfftri. J.R., Baste Arc Weldff^ Albany. New York, Delmar Publisher. 

1971. 

RfMk»n. E,M. amJ Griff m, J. R , Baste Oieyacetylmw WeMing, Albany, New York, Delmar 
Publishers. 1971. 
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SUGGESTED LIST OF FILMS 



SO YOU WANT TO BE AM APPLIANCE SERVICE TECHNICIAM 

16 mm. Of 8mm. sound, cdor, 11 minutes, 1971 

111 Euclid Avenue 
Pdfk R^dge, iL 60068 

INTROOUCTION TO ELECTRICITY 

16 mm, sound, b<atk and wtiite 
Cufonet Films 
VVilmette. IL 6(X)91 

MEASUREMENT OF ELECTRICITY 

1G n\m, ^und. black and wtifCe 
C'}fWHX Films 
Wilmptte, IL «X)9T 

ELEMENTS OF ELECTRIC CIRCUITS 

lii mm, jiound, black and vi^ife, 11 minutes 
{- ti:yclcH>*^l»a BfJtanmca Filmi 
TiS E South Water Srr<>«-t 
Chicago, IL 60(X)1 

ELECTROMAGNE tS 

16 mm, sound, black and wh4e, 10 mmutes 

McGraw-HiH Book Co , Inc. 

330 West 42nd Sf-cl 

Nf'wv York. New Yrirk 10W6 

HOME ELECTRICAL APPLIANCES 

In mm, sound, blark a/ul whitf?, 11 mirujfes 
r fiirycfofjrdfd BfManfiu.a Films 
6b E South Watiir Str^ftt 
Ch*c^g*>, 60001 

MODERNIZING MOTORS 

H' mm, :iOund. coUv . 19 mifuifrs, 1960 

tJi'A Cornm*! Cor pof at »on 

8^>5? 16th Stfe*;t 

fv^v^f Spnngs. MD 20907 

NATURE OF HEAT 

lo mm, souf?d, Wa^.k and \ft^itt\ 10 mmutes 

V^;ifmt'tt«.', IL «X«1 

THE FACTORY: HOW A PRODUCT (S MADE 

16 mm, Wack and white, 13 mmutes 

D»s«gn*»d to teach basiC pfinctples of oxyoi^tvlefYe safety 

Airco Welding Products Division 

Aif Reduction Co., Imc 

i:>0 East 42 Street 

New York, NY 10017 
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^GESTED LIST OF FILMS (contimied) 



UNOenSTANDiNQ ELECTRIC RANGE COIMKMENTS 

Fitmstrip 112 frames m^d cassette t^ie - 40 minutes 

In iloi^th r4>vi?fa4f<' 4>f •*t*»c*ur tciii<|f iiompi^ff'nts inctudinq element cwtroK 

cuntruu iVid cioct(& 
Whirlpool CoifKKdtion 
Literature Department 
229 Factory Street 
La Porte, IN 463S0 

REFRIGERATION FUNDAMENTALS 

Fiimstrtp - 163 frames and cassette tape • 59 mmutes 

SabiC retrigeraiioff theory and tj^atton 

Whirlpool Corporation 

Literature Department 

2?9 Factory Strrr't 

La Pofte, IN 463^ 

USE AND CARE OF TEST INSTRUMENTS 

Filmsffip 87 flames and cassette t^ie - 35 micHJies 
Dc'scribes u^v. and rare of many test instruments 
Whirlpool Corporation 
Ljtpratufo Depjftmf?nt 
229 Factory Str'^ t 
La Porte, IN 46350 

SERVICING ELECTRIC FURNACES 

Filmstrjp 90 frames and cassette tape 24 minutes 

Pr*/sents changes m olcjtriC fur;farc controls including soHd st^t*- (tevices 

Whirlpool Corporation 

Literature Department 

229 Factory Stre«?t 

La Port*?, IN 46350 

PROFESSIONAL APPROACH 

Fflmstnp 60 frames and ca&setfe t^>e - 12 minutes 
Proper methods of dealing with customers 
Whirlpool CorpoTdtioft 
Literature D ^rtment 
27b Factory Stnot 
La Porte, IN 46350 
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EDUCATIONAL a^CIFICATlOMS 



LatMKdtOfV Space ^ 2,400 Sq. Ft. 



Auxiliary Space 

Office afid f^arming Area 
Storage md Tool Room 
Wash-up Area 



The l^ioratory shou!d contain the neras$9V etactrtcai, Mter, cote* lArater, fewer, ami 
gas outlets. Glare-free ti^tir^ mtt\ an illummation of approximately 50 foot cmSes at work 
tabie het#it is recommencted. An atten^t hm been macte to arrange the mxk statims to 
pennit at least three men to work togetfier in repairing or an^yzing each large ^i^imKe. 

The spray booth and the welding area ^lould be connected to exhaust fans cspsbie of providing 
good ventilation. It is advtsaMe to check wt^ the i<xai buikfing coite for spedfications. 
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SUGGESTED LIST OF EQUIPfMENT* 



Oumtily 



Bench ^tndnf, douMe «iiof, ecMPped mth nen't^ 

atrmtw belt attKhment 

Drill press, % indi dnttk capacity 

Metal lathe afid ^mature undarut 

Aic wekter, type: tramlcmmr, 250 amp. c^tadty 

Spot welder, 220 colt 60 Hz., 1.S KVA 

ArtKK Press, 3 xm caf^ty 

Air compressor cw%(A9t», air delivery at ITS psi^ cu. ft. per min, 
Portat^ etectrtc drills, % inch 
Port^>te ele'tric drifl, % inch 
Bearing putter 

Ch^tr^ board mth Dial A-Owge cytind^, g»^, hami v^m and 
manifcrid 

Bottle soap bubUes 

Test cord 

Leak detrator 

Valve core remove took 

Charging cylinder mrith refrigerant 

VaoKim pump, 5 cu. ft. 

Evacuation puff^ 

Mancxneter, m^ncury, ck^ed-end 

Set of refrigerdnt tHSses 

Valve kit 

Machinist's vises, 3H inch iaw, B% indi max. c^m^ng 
Extern^ ^owter 
lntem&« growler 



^Baseo on a maximum of 20 stut^ts 
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SUGGESTED LIST OF EQUIPMENT <contiiiU8d} 



(kiantity 




to 


Mdchint^t's vi«e«« 2% inch 2% trnA n^x. openifig 


20 


Scrfdenno nuns, ISO wM 


1 


Ifejt nun BOO dfinraM 


s 


Vif0 i^iD nl^n 4 Ifieh 


s 




s 




2 


■ ■ fVI W 'a If fWf f 


2 


Pliers fi inch 








^3%Adff rwiiifal J^mi^ii n#i #%aMBrM Irttifif h M«# Q 

orHR^i Tifcitff 9WoT>c MifTfwiniiKiun pBiwfn, ivfigiTi cui« o iriGn^ 


4 


Terminal crimpers 


1 


ripe wrenc^i o fnui 


1 

• 




• 


Ptnp wifff0fv^ 19 if%cH 

y 


3 


Af ien wrench sets si28s S/B4 to % inch 7 


3 


Socket <et« y>" rfrhie 7/1fi to 1^ im^ 17 diimm 


3 






Rail iiMiri HiM llfllflC fl 


t 


c^en hMnfr^r 1? oz 


2 


RMiHifiB m^i^ts 


ml 


Owl ixn iny ifiifiSf ^sw irari 


% 
1 


dofcerH^ copper, n !D< size 


12 


Wtregau^ 


1 


Mfcronwter, 0-1 inch 


10 


Feeler gau^^ XXSi to .0% 


t 


Ti«> and die set. NC - Si X 20 to % X 10^ NF - % k 28 
to % X 16 


1 


Screw exfr^or m for bolts 3/16 to 1 inch, 6 cneces 
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SUGGESTED LIST Of ECMitPI^NT (combmsd) 



Discripttan 

Hjck&Mfi, tubule Urnne 
Imtivtckial toolbox«s coraifttng of: 





*f 0£. uoff |wn rt4Hiiiiwt 




h 


P^ifM^i AnH rliiifil c0t 19 iiiflMM 




V> 


fjin fiUffiuri wC\^ •kW If fw MP W m Tf^ f |MWV1 




a. 


















t 


««i%dMa iW^^ ffdt0r 




9- 


ou^ons pifSf 










i 






1- 






k. 


siubtiy ^-head tcTM^ver 




1- 


set of WGf^f^¥mf%, A. 6, 8« 10 iiKh 




m. 


stubby frtnlt^ soeiwdrivflf, ^ no. 1 




n. 


set of pNllips scfemfrivefs, ^ Ol t 2, 3. 4, 6« 7. 


10 




tndi t^> 




0. 


offset scfgnwkivef ^ std tip iNt vvidtfH - 6/16, 






inch. pM{tH» tHi 1 ^ 2« 34 




P- 


nut«fa1v«r set 7 tins 




<!• 


mt t«iH> 




r- 


etectrteien'f knife 




f. 


point fite 




t. 


fucKsaw 




u. 


toolbox 





Twist c^fit set (hi4h speed, 1/16 tp % ¥ndt\) Z2 drills 
Gas vvefding and ratting tcHch cm^ts 
W^kftng booth 

Spray booth m6 exhaist system 
Soivmt tank 

Shop dM'A, wet^t 30 lt». 
HiefmOTieters, sc^ lOO-KO degree Fahrenheit 
ThOTmmeters, ec^ 30-^1 2 degrees Fahrefrfwt 
Th^mKoupies^ con4>iete« scale 50-10(X) de^ees F^ret^tt 
Recc^ding «vatt fneter^ 2 scate 

Ammeters^ tong tyf», r^iges: 0-6/16/40^100 md 

0^150/600 VAC 

A. C. HiAX mexm%s O250 scale 
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SUOQESTED LIST OF ECKitPMENT <eonttoiued) 

MullHIHrttNi 
CXH1lfTI6t6f$ 

Elwfric Wforfctencfiei. 4 iUition top. 72 K 48 kKim 

Lab tU>otf, 28 indM Ngh 

Durtk board »td aqutjmefit 

Teadier's desk and du^ 

OemcKmratkin test bendi fnctiMtifig: 

6 stora9e <frawan, 1 fUe 8-16 amp. <M>tex outlets, 

1 €M>tox outlet varMile M 0-120 volts at 5 «nps.« 

AC &12 volts from 2 iacks at 10 rnnpL. variable A.C. &24 

voits from 2 jacks at 6 amps,, variable DC 040 volts from2iacks 

at 5 amps., owr^riete with fmna pilot light, contnris ^ circuit 

treakers 

File cabinet 

Birftetin bo^d 

borage c^i>»^ts 

(kify work bwicbes, 48 x 72 x ^ ii^ies 

Overhead pfojector, mtsceHaneous trmning aids, films, transparencies, 

etc. 
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LATORATORY AND EQUmilKNT LAYOUT 
Acofytam 






0<l<ce 
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Eiectric anc Acetytene 
Wi kfirK} viri^ Exh^st Hood 

I 




S0ot Wefder 



i 






















If 





UJ 

< 
i 



8 



I 

□ □ □ I 



□ n 



n □ [ 



1 1 


LJ 


n 


□ 


I ! 


1, ,1 


1 1 


1 1 



With Utffirv Outlets 
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Buil€tift Bodtd 



3- 



SUGGESTED LIST OF EXPENDABLE SUPPLIES 



Quantity Oewi^iion 

Assoftm«nt of (ast^iers 

Synthtft^ enamel 

2 qai. Erwnel undsrraat 

5 g^. Paint redi^ 

2 gill. Lankier tfiimier 

10 qis tac(^er« asMried cdw% 

to Assorted paint baishes 

«^ qat Rust infiibitive met^ primer 

A 

10 roM: Masking tape, %" wvkle, iatex adhe%iw b«ndk^ with crafw 

backing 

b fbs. Steel wooi. ^ade N. 00 to 2 

1 gal. RuUring <u>a^>o^nd, comw vadd 

2 lbs. Acid core scrfcter, alloy 4(V60, 1/8" diamet^ 
4 lbs. Rosin core «>lder, alloy SO/SO, 1/8'' cfi^neter 
2 lbs. Aluminum fiux^ore solder 

10 <!/. Sliver solder, 1100 degree f. melting range 

1 Sififer solder fhix, 10 o2. tar 

100 lbs. Arc welding electrodes, E6011 • 1/8" and E8018 - 1/8*' 

50 fhs. Gas welding rods. 1/16" and 1/8" 

10 lbs. Cast iron rod, 3/16" x 18" 

8 lbs. Alumimim brazing rod, 1/16" diameter 

8 lbs. Manganese bronze rod, 3/32^ and 1/8" diameter 

2 lbs. Cast iron bra2(i^ flim 

1 lb Aluminum braring flux 

2 lbs All ptMpose t^azing fhix 
2 lbs. Cast iron weldtng flux 

2 tanks Om; of oxygen, one of acetylene 



ERIC 



23 

<4> 



^GESTED LIST OF EXPENDABLE SUPPLIES (contmiMd) 
QMntity DdSGrtptkm 

1 Supply u( iubftcating oils, greas&% and materi^ils 

4 ck». Hacksaw biacteft. 12 indies kmq, 2^ and 32 taeth per indi 

4 doz. Aborted tiiei 

4 d02. SiMtt of ^asive j^n^ 

1 Assortment of electric^ ^re 

1 AiloiftranTO for used ^^imces to use for damonstratkHi «id 

training aids 
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